Cytokines and perinatal brain injury.
A rapidly expanding body of data provides support for the hypothesis that pro-inflammatory cytokines including interleukin-1 beta (IL-1 beta), and tumor necrosis factor-alpha (TNF-alpha) are expressed acutely in injured brain and contribute to progressive neuronal damage. Little is known about the pathogenetic role of these cytokines in perinatal brain injury. Recent experimental studies have incorporated two closely related in vivo perinatal rodent brain injury models to evaluate the role(s) of pro-inflammatory cytokines in the progression of neuronal injury: a perinatal stroke model, elicited by unilateral carotid artery ligation and subsequent timed exposure to 8% oxygen in 7-day-old rats, and a model of excitotoxic injury, elicited by stereotactic intra-cerebral injection of the selective excitatory amino acid agonist NMDA. Each of these lesioning methods results in reproducible, quantifiable focal forebrain injury at this developmental stage. Acute brain injury, evoked by cerebral hypoxia-ischemia or excitotoxin lesioning, results in transient marked increases in expression of IL-1 beta, and TNF-alpha mRNA in brain regions susceptible to irreversible injury, and there is evidence that pharmacological antagonism of IL-1 receptors can attenuate injury in both models. Recent studies also suggest that complementary strategies, based on pharmacological antagonism of platelet activating factor and on neutrophil depletion can also limit the extent of irreversible injury. In summary, current data suggest that pro-inflammatory cytokines contribute to the progression of perinatal brain injury, and that these mediators are important targets for neuroprotective interventions in the acute post-injury period.